Most marine crustacean eggs contain a full complement of nutritional resources that fuel the growth and metabolic processes over the course of their development. In terms of biochemical constituents, lipids and proteins play pivotal and central roles in these processes and, accordingly, have been studied extensively in crustaceans. Given the propensity of some ovigerous (egg-bearing) American lobsters (Homarus americanus) to undergo seasonal inshore-to-offshore migrations, thereby exposing their eggs to varying thermal regimes, this study's goal was to assess egg quality over their course of development by documenting changes in total lipids, proteins, and egg size (volume) in lobsters subjected to one of three simulated thermal regimes (inshore, offshore, constant (12°C), N = 5/trt, 15 total) in the laboratory and sampled at five discrete time intervals.
104 10 km, but sometimes much greater) throughout the development of their eggs (see reviews 105 by Cooper & Uzmann, 1980; Lawton & Lavalli, 1995) . The implications of such movement 106 events in ovigerous lobsters has the potential to shape the developmental dynamics of the 107 eggs they carry by subjecting them to differing thermal regimes whose rates of change can be 108 quite different (Campbell & Stasko, 1986; Cowan et al., 2006; Goldstein & Watson, 2015a) . 109 For example, ovigerous lobsters subjected to inshore thermal regimes in the lab exhibited 110 more rapid egg development and hatched sooner than their offshore counterparts (Goldstein 111 & Watson, 2015b) . Therefore, the seasonal movements of ovigerous lobsters to thermally 112 disparate waters may be strategies to both enhance egg development and the survival of 113 larvae in the plankton.
114
115 Biochemical and energetics considerations in lobster eggs have been well studied and suggest the 116 following key patterns: 1) differing thermal regimes influence the utilization of energy reserves 117 in developing embryos and embryos raised at accelerated temperatures contain residual yolk 118 reserves upon hatch (Sasaki, McDowell-Capuzzo & Biesiot, 1986) ; 2) the energy content of eggs 119 tend to increase with female size (Attard & Hudon, 1987) ; and 3) larval size at hatch is 120 independent of female size (Ouellet & Plante, 2004) . Despite some contradictory evidence 121 between some of these studies, it is evident that egg resources influence their growth and 122 development. 124 Although optimal temperatures for lobster egg growth are not fully known, naturally fluctuating 125 temperatures result in disparate growth patterns and subsequently, differing hatch times (Sibert, 127 either prolonged warm or cold temperatures can have a deleterious effect on the use of their yolk 128 reserves (Garcia-Guerrero, Racotta & Villareal, 2003; Manush et al., 2006) , and it has been 129 suggested that prolonged cold temperatures (< 4°C) negatively affect egg development in H. 130 americanus (Waddy & Aiken, 1995) . Therefore, one way of assessing the effects of temperature 131 on the overall development of lobster eggs is through the proximate analysis of their biochemical 132 components, namely, lipids and proteins. (1991) . These samples also served as covariates for all 155 subsequent statistical analyses. Only lobsters whose eye index was less than 18% were used for 156 this study (Perkins, 1972; Goldstein & Watson 2015b ) in order to encompass as much of the 157 early development process as possible. Lobster carapace lengths (CL) were measured to the 158 nearest 1 mm using digital calipers (Mitutoyo IP 65, Mitutoyo Corp., Japan). A single, circular, 159 laminated disc tag (diameter = 2.0 cm, Floy Tag Inc., Seattle, WA) was fastened to the claw 160 knuckle of each animal for individual identification throughout the duration of the study.
161
162 Thermal treatments and sampling 163 The experimental setup and thermal treatments followed a companion study that served to 164 concurrently quantify lobster egg development and hatch time in the same group of lobsters (see 165 
Goldstein and Watson 2015b).
Briefly, a series of four 0.91 m diameter (600 L) tanks (2 tanks/ 166 treatment) were used to simulate either inshore, offshore, or constant (12 ± 0.4°C) temperature 167 regimes on a year-round basis ( In tandem with these patterns, eggs were also shown to absorb water 275 during development with a resultant increase in egg diameter. Not surprisingly, lobster eggs 276 exposed to an elevated, constant temperature elicited dramatic changes compared with inshore 277 and offshore ones and, as a result, hatched sooner. Furthermore, the methods that were employed 278 in this study were able to replicate those of other studies that tracked similar metrics in lobster 279 eggs over time (Pandian, 1970 This study did not obtain data for biochemical changes that occurred in eggs that were 283 approaching hatch (~ 30 days prior) or the effects of such changes on larval survivorship or 284 condition. As a result, there were no apparent biochemical differences in lobster eggs between 285 inshore and offshore temperature treatments. Despite this, it has been shown that large changes 286 in egg yolk lipids and protein levels occur within the last few weeks of development (Sibert, There were no significant differences in egg volume by treatment (Tukey's HSD; q = 2.40, P > 0.05), but differences did exist from month-to-month (F = 2.25, df = 3, P < 0.001).
Table 1(on next page)
A summary of means (± se) for lobster egg total lipids and total proteins over five months.
Post-hoc differences (from SAS) for both variables are given below; groups with different superscripts denote treatment differences (P < 0.001).
